characterize the functional groups of humic acid used in this study. As shown in Figure S1 , The 7 absorption bands in the range between 3200 and 3500 cm -1 , with a broad peak at 3430 cm -1 are 8 OH stretching vibrations of -OH groups which may include alcohols, phenols and carboxylic acids.
9
The bands at 2930 and 2850 cm -1 can be attributed to aliphatic C-H stretching. The stretching 10 vibration of the aromatic C-H bonds, usually visible in the 3200-3000 cm -1 region, may be masked 11 by the broad O-H signal. The shoulder peak at 1710 cm -1 can be assigned to the C=O stretching of 12 carbonyl groups, which may include carboxylic groups, ketone groups. The peak at 1577 cm -1 can 13 be assigned to aromatic C=C structure. The peak at 1375 cm -1 can be assigned to the anti- Ultraviolet-Visible (UV-vis) spectroscopy was applied to characterize the HA. As shown in Figure   4 S2, HA shows maximum absorbance at around 274 nm, indicating the presence of aromatics. This 5 is in good agreement with the FTIR spectrum ( Figure S1 showing the presence of aromatics in 6 HA) and the information provided by Sigma."
